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^VN^ffl^^^^^±(c, i 2 (Difbfe-efesl^tttSStt^f EC V D 

/Jn uu xmt> n x v \ & v # ^ s«± tc n 2 © m^tmx^> z mmmm&m 

^®(C^$tl<5> ^□©^(DtHIQli, mffiCVD&£ffi^S£, 

x y ^ y z m^ir mm asm xtbstcsb. m2 omitrnm xnb& 

[0 0 5 3] 

m 2 (Dwntmm ic o v^ tmi- § . 

Sn0 2 , I n 2 Og , Z rvOtzE-ftmf &*l<&. 3 ft «b © 3 S n O 
2 it, K-A">hi:Lt7>yiifcli7>f€>'&Sn0 2 ICfbtO. 01- 
4mol%^ftSit^*bK ZnOttK-y^billTB, AK Ga 
^e>3Ss-&»^e>38^Stl<&^*< im&Z nOCf ItO . 0 2~5mo 1 
^^ttSifc^tLV^ I n 2 O3 «S n & I n 2 O3 (C*f It 0 . 0 2 — 
4 mo 1 %-£tfdfc##* bVA„ 

MfWi> iS4 0 0~8 0 0 nmi;fe^T, 1. 8 — 2. 2l;-&£r£7W 
£b<> £ <b&C, 1. 9 — 2. 1 X°2bZ><Dtfft£ V\>\ 
[0 0 5 4] 
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£LV^ J\U>f y^ty^mt UTte> HF, HC1, H B r , H I & Z &mf *> tl 

Sn0 2 (CMLT, 0. 0 1~4mol%^$fSIi:^il<, 0. 1- 
1 mo 1 %*Sm2-&2>Z£tf£ *J£?£ bV^ 

, 5X 1 0 19 -4 X 1 O 20 cm" 3 ffliiT^tl«f $ K, 1 X 1 0 20 ~ 2 X 1 
0 20 c m" 3 (Z)|gffl-eS>tlliJ: U£?£ U^. Z1<3D|SHT*&*W£, IRfl&^lftiK**^ 

u n yihjzmmm & & m k -*nc m v * e> *i -5 tk* ^ 9 x t^w tc j; o r 

[0 0 5 5] 

33T'±fBH 1 ©Sfcfb^e>J&S/hlljfiP©lSr3 H c #0 . 2 — 2. OmmTffe 
5^il3i)Wtl<, «fc »J#*L<ttO . 2 — 1. 0<tm, £ tc$?£ L < «: 0 . 
4-0. 7 ittm-efeSo ±ffi/h0lgPI8l<Z>ISfK§W c ttHL^^tCO. .1 — 2. 0 n m 
t*5Ii:*Wtl<, «fc*;»*U<tt0. 1 — 1. 5/*mT?&S. 

±IB/haiSP©i£®SD c #0 . 2-2. O^mffeSIt^iK, 
«fc»J#*L<«:0. 2-1. 0^m**J, ±m^lU®ffl(D¥ y ^ m&t&ftlU 

Bmom&t-m&nmm) p c «p a ^iM-e&tK sc^tco. 1-2. o# 

mt*5rj:^il<, J: »J#£ L<&0 . 5—1. 5 n nu $P>(C^^L< 
& 0 . 7 — 1 . 2/i m-e&£„ 
[0 0 5 6] 

®2lC^^-«fce)lC, _tfH^MM5(Z)^®tt±MUfeJ:e){C, ^D0# 
S©fl|10«:ILTfc'J, ±IH/hLUSP4±CDj£iKJ»5<OJ?SH d U?D(Z)t£It 
W£-£tf) 1*0. 5-1. 0/tmT'fe6it^*L<> iW*b<tiO. 5 
-0. 7,amT*&S 0 HfllttC, ±IB^^X»«l±(Z)^M5©j?$H e 

1 8 fflfE# 2002-3075528 



#2001—322552 

■ * 

U(D&fflZ-$tS) itO. 5—1. O/tmT'feSrt^tK, <fc»J«F*L<tt 
0 . .5 ~ 0 . In mt-$>So 
[0 0 5 7] 

o 2 ^rnv^r uv^ 

[0 0 5 8] 

m$Emm^<DAMyb&zm*iz-t2>i&&tf&2> 0 -*r*t>*>. m© 
tsit^it uvn 0 *(Dt=.mz\t. miomt®. mzcomitmm. &£t$m 

T*£Z>tc:ttW^Z\trfM$.L^ 0 Mt&tmzit. Si, Sn, Al, ZrfiitfT 



1 9 
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£ S i 0 2 »J#£ ]RJfU±2~4 0 nmtftSl^^U, 10- 

3 0 nmt^SlWU *J^t bV^ ■ 
[0 0 5 9] 

ftlillt, Mill Si0 2 *^^5ll:ffl^5„ fJECVD^^ffiv^TSi 
o 2 ^e>^sM^^i©fift^%^e>«:S^3t«2«i/hiirSlsa)±^<k^ /JniJLj8IS<z>& 

JlflsiftfCtt, #1 ©K-ffc^^^S/jNtUSj^^Stlfc^f^^SSlS: 5 2 0 °C 
icflnfl&U rtDA^xliii:, 5mo l%©i/7>^mt*I1^4 L 

.Si0 2 *f>«!5l^t5. $e>iC, 5 4 O'ClCfltJjt&U 

Slilt', f 2©i«MT'$)§7^i (F) F-^Sn0 2 WtMftH 

2 , T>^ ; E> K-ySn0 2 , S n K-^I n 2 Og (ITO) , K~ 
[0 0 6 0] 



2 0 
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OWSr^tf) *T©lSSttO. 8 — 3. O/imtfeSItWK, ±»J»tS 
L<1±0. 8 — 1. 0/tm-efetJ, SMttttttt^ttOS/- bm.ffitf8~2 0 Q/ 
□ T*5Ii:^»*b<, «fcyjf*Ktt8~12Q/Dt&»J, 5 5 0 nm(C 

fcttsjaa* (swtt) ftJcMEjgw^Pifi-rsaiRife-etiiiftLfe*^ so 

-9 0%X&ZZ. £2>W* l><> «fc*J#*U<W:8 5 — 9 0%T?&5. /\ 
^X^ttiui&L^J^lC, 4 0 0 — 8 0 0 n m©aS[S^«lC*3fc o T 10 — 95 

[0 0 6 1 ] 

H4'ic^s*i«<fce)tc, *»w©^c»«?i&tt2 0T?g^a*iT«y, a^^m 

ft 2 8##^J*S«2 HMfrfeAItU ±t hX ij»2 4 =fc ? iC 

KffS*irv^. ^Hm^tt^B^«#tt^b«2 2il^®«^2 7©2o©*^i 

iHrr?»£u #^2 9 SritLT*i»«?fi3?»^«»*^»; ffi^ns. 

[0 0 6 2] 



2 1 
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*UiftJB«rtBT?«fcS» 04 lCa*£*l.&3fc*IEiftI 2 6<Z>*3£1±, pI23, il 
24£J:tKnl25 £ 3 ©JBfCJgj-fti* tlfe 3 Mfr <b & -5 S/ > £ & o T V^ 

So P LTteTMRft 7^1/ 7 7*2/1; nyjtj-XJ K (a-SiC: 

H) ##tfe>*i, il©*mi: bTttTK^bT^^^rx^u n> (a-Si : 

H) , «ftJ/U3> (c-S i) , ««S2/U3> (/ic-Si) , TKaH^T^E 
;i/77^^'J3^?-'?A (a - S i Ge : H) tf^Mf £>*l5 0 njf 
LTtiTKlR-fbr^^^rXS/U n> (a- Si : H) , ««SS/U3> ( 

Mc-si) #wb*i5o 

ZKacpT'fc, plillt a-SiC: HI, ift ITa-S i : HI, 
tfnl^LT a - S i : HltfCKDJEJCTg/SStlfc 3 I (J^T, a-Sifflp- 

^ fe, f&<Dffl£. LT, a - S i (Dp - i - nI_h&C, Se>jc3tf©p- 

a - S i GDp - i - nm±lZ&mZtl&Mtf> pl£LTa — Si : Hi 
, il^LTMlSiM, 33 .fctfnli: LT a - S i : Hl#Zltf>JlKlC^f&3 
*lfc3l, ££ttp I £ LT a - S i : HI, i I LT a - S i G e : HI, 
33J:tf nlilLT a-Si: Hl#£©JRtC7gJ*S tlfe 3 IT&S # 
©jMlT&S. #>^A«^©^«I£^MmiK:fflv^ - £tci: *J, M 

[0 0 6 3] 

ifctC, ±IHIB«IS 2 7 ©tiltfii: bttt, AgtfettAg^, Alt 
fcttA l^£&£££j&#£t-5l : &M^S3 h#T#, #£L<tt, *gHte<0 
Ag fcjgcfUCg 5 mo 1 %J^±^"rS^MlfeS:MV;So MUffitf) A g 
Sa&MBItcJB^Siiitcj: U, -hfEftH^mi 2 6 Zt&i&LX ZfrftZlxMt* 
it, SO ! Slt) , 6%^«^l2 6jcM-r^i:^oT|g^^S3i:^^, %mMmt 
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#' 

©P dfcitfAtKB^WSW:, A g iKDMffllZtt hX, -etl-^tlO. 3 ~ 5 m o 
l%T'^S3i:AWiK, 0. 3~3 mo 1 %T?&5Z.£#J:lJ#£ LV*o 

Ag©*^f)i5:§lt'S5i^ ^iWftiffl^tftt 1 mo 1 %«TTf* 

[0 0 6 4] 

#$6HI!©*l»«*fifcJ:, 04 {:^t±|B^ffiSIM2 7 ^S^«2 6 £© 
0 5iC^£*l£<i:e>&C, *BB«?ftffl»«tt4 OT?0^StlTfcU, 

44. *ftmiz&v2>mwmm&wnt®m4: 5, a-si©p-i-ni*»^ 

S3'6m^«|jS4 2. fiM$8ff4 1, £<fctfB®*li4 3 £&^LT^So 
[0 0 6 5] 

_hfH^M05c#JS 4 1 fcfc, 0 5 (C^tiS^C _hfHa - S i (Dp - i - njf 
4 2t, 19114 3 £<Dmz.$>V, a-S i0p-i-nf4 2TS$tlS3 l 6 
S^mif £ SIMM 4 3T»^$*i5*E®««i:<Z>ig«ffiS:^||'r«fc«>JCfflV^ 

5x1 o _3 q • cm«T-e»5. ±mmM<&wm4 KDitmtfLtiK z.o>m 

mX$>Z>£.. )tlIilT^Sa-S ifflp-i - nf4 2 *e#«g£f£3 4x^^B 

"RlRflMRtt, b < ttlMl 5 0 0 ~ 8 0 0 n mtC^^T, 5X10 3 c 

m'^TO'J, 2X10 3 c m'^TT^SIh^i: LV*„ .LfB^MBfc 

i!4 1 ©iRjRflMRtf, rOWfe^h, ^ifHlt'&5a-Si0p-i 
- nil 4 2 fc^itLfe^fc, Mt53i:4<SIiit-*.^iItl4 3 



ffilE#2 002-3075528 



#2001—322552 

X ^ [0 0 6 6] 

±mmffl.&mm4 i©Mfuixit mitmm czno) u 

®^«^©9 0lf%a±^Z nt'feSIi:^ LV%„ <fc»J»*L<tt, 
±flMMfcM»&£«#fc'*-S«K:#y 9 A (Ga) &^*s*T«s«*, *fcl± 
7;K-^A (Al) fc^31*TfcSJI&JBV>S£fcT?&<5. 'G a-»?>A 1 

G a tfctiA 1 StS^lfia, Zni:«i:^LT0. 3~ 

10mol.%T'$§it^*K, <fc y^ii L< te, 0. 3~5mol%T*& 

=fc<fc<, MlO^lttt 1 mo 1 %gTtfe5I tAWi b^. 
[0 0 6 7] 

jf £ J: tf_hS BM mm £ ^ © «H T^ffc 3 i± -5 # * A <y * m T* & £ . 
^f^ril^T*^, iill a-S iCOp- i -njf£, «Jfi-r*^«g«K:^'r* 
[0 0 6 8] 

zo) &*-yyMc*Bv\ ^ffi#*#ffl^x*;w\°y ^-rszi^icj: y, 
&«<z>4fe]I?K*&^ C v D v> e> *i £ J: y 
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H«JC, &«&&#»T?&£GZO»_fctC, !SiiIi:bTAg&9 5mol 
[0 0 6 9] 

>^S:iAtS. ■7>K«j9i$7>\Z\^ TJV3z/Xx<Dm^ He, Ne, Kr 

;nf>^f^*W*bv^ ngHbifcjJi&o. 3~20voi%MtW 

tt^tffeSit^i'J^K, 3e>tC#*U<tt> 0. 3~10vol%t 
^K^fg&^S-ttSiiltCJ:*;, Ga K-:7KJ:*#*tt©itt*!lfclfc 

Tsrtv # 4*£>jEfc^Ji: L/Tli, 0. 1-1. 5 P atfjBMfT'&So * fe, 
Xffittl. 0X10" 5 ~2. 5XlO" 3 Pa^fib^. S^MSilL/Tli, ± 

±IBXA°y # {c GZ 09->f v h £g£MC*f It 3 0 — 9 

[0 0 7 0] 
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IWT*, 0. 1-1. 5Pa^T*S)S. £§W# 
XjE&l. 0X10" 5 ~2. 5X10" 3 PaAW*bK 7;1*^^fiD»iS 
SilLTtt, IStKtOSf ffi0i^?)§S~2 0 01C, #IC1 0 0-15 

P dj3J:^/*^l±Au Sr-eti^tiM^©^-^^ h £ LTffi v>T7EMfc 
[0071], 

^«^JS«, ±j*Lfc<fc^tC, a -S i ©p- i -n|S©±tcaO©p- i - 
nIM$Hfc^>fAii0i^ a - S i © p - i - n»±tC^3tlS 
Jf#, Plilbta-Si : Hf, i M £ bt^i S i J»> £ «fc t>* n Jg £ L T 
a - S i : H«#£0>ffitCJg/*;!5*lfc3JS, ££ttpS£LTa-S i : Hi, 
iltbta-SiGe : Hf, ^Jctfnlfclt a-S i : Hjf#£ ©WStC^ 

S*fclinJi<BjKJSte, 5~15nm0|TOU\ i Jf©jRM*M\ 10 0-4 
OOnmtftS. ^^^AfllitlCfeWSlRjeaS iS©|RJ?tt, 5 0 0- 

3 0 0 0 n ml?fe5p 
[0 0 7 2] 

X;\°>^iCJ; »J^S*lfeSl«l3cllS©JS;fftt5 0-2 0 0 nm-tfeSifc 
##£U<, i»Jj?il<B5 0~15 0nnn?*S. ^MB5c#«^GZOMT 
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&£££©Jg|J|E«5 0-150 nmt^3i:MbK # 

*M«M<^IR^^ 100~3'00nmf*5;i:Wib<, «fc»J 
ff*b<ttl50~2 5 0-nmm. #IC, S®*HJi# A g T'feS £ £<D|BI 
ffttl 5 0—250 nm^I^jf* 
[0 0 7 3] 

( l ) »&ffl 1 

<m i <Dm<tm<Dj&&> 

38 ro#«tt*ft«tt# £ fi« y-^-fA^7^ 36#_l k: fitffi c v d es-e 

tf^SLfc. 3 0 0 mmx 3 0 0 mmX 1 . 1 mmj?© V - >f A# 
/<;i/hn^7^ (^;bMSlm/^) T'5 0 0iCi:MU *t*5mol°/o 
©i/7>^^tfSi^4 L/ftHMmXX 2 0 L/#&RI$tCPfc£ttttS/ 

U^JK&^SSUfe. ;©i/'JM#^f7^iS?:5 4 0t:(:iDib, izg 

J&L£ 0 Egta-fb»tt*e>^l5«)4 5 °C (CM U 1H^S:2L/^^ 
T*S«±lC^3iL&. £fc 1 0 O'CKtomLtcTk* 1 5 g/£\ *ft**35f^S: 

o. 5 L/ftT*mmzm%m-ffeo 

5Sno 2 i$mmmxit&<, ^#utewafrbte&friu®zmi&Lx^&z.ii 

38«to^ofc. lt$:I±^MbfeSEMi?:Bi^lbTftIlfeili5 v 
/jNOiaJSr^-rs S nO z iC «fc S 6 0 %, SnOg 

e>*S/hlUSP©l«S H c liO . 4-0. 6/tm, Sn0 2 IC J: S/jNOifflS<Z>JglHl 
D c #0. 5-0. 7^m, »Sli-S/hiJLlSraoP«gR5W c #0. 2-0. 5 (i m 

, »tg^6/jNiijaijra©fcry^p c _*«o. 7-1. 2timtd-ot~ 0 tits 
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, /\^f X^li 55% (400 — 600n m^i£j) , 70%(600 — 800nm 

T'feU> S«t^tC<fcS 5 5 0 nmtCfeWSjgia^tt8 8%^*«>e ) tlfc. 
b) ##« 

±8BI8J6#5i:Rr«, 3 0 0 mmX 3 0 0 mmx 1 . 1 mmf CDV-^5>f A^f 
7^I«l:^;i/h3>^7^ (^MSlm/^) T? 5 0 0 °C fCiHUft U * "f 
5 mo 1 %tf)S/^>#X$:^t^Jli#:*4 L/frtmmXX 2 0 L/#£|s&B£lC 
i9C##Wt/U*KS^SSUfe. ^i"JAIRf!ft^ISS:5 4 0ri:' 

1 5g/^\ Wi^$:0~0. 6 L/#"T?H«lClfc£ttttfc. EI 3 © a ~ 

^ (/hlliSS0>i*3 3 0 0 nm) il&'J, Sffitl*ii9 6%h^'J, *»WtC 
#e>n«38W««^©.^>rX^SA«2 0% (4 0 0~8 0 0 nm^) S&tfc 
o£„ ZftlZftL. ^ty^mt.mm.itm<0^)Vit (HCl/.SnCl 4 ) au . 

i<dm&. ./bdi&<DBVti*m3<Dc\z^zn2>£o&mw. obiu&n-mz 390 

nm) «I$tt8 0 . JftiKFWtc^&tisjswss^©^ 

>fX^3 0% (400 — 800 nm¥*&) fflg.£teZ> 0 HUttC, HCl/Sn 
Cl 4 #<2. 2 0>#<£, /hlilg|5(D0^{i|g3(Z)btC^$tlSJ;e>^^^ (/hOiS 
OiS$ 5 7 0 nm) ^StS*tt5 3%t^'J, **SBftlC*8e>Jn -53815! 

«i±^fflA^X^6 0% (400-800 nm¥*$) igSilfcofco HC 1 
/SnCl 4 ^3. 3<Dm&. 'blhm<nmW*m3<DalZmZft&J:??£MWl ( 
/jN0lfflJ<3!>l«S 7'3 0 nm) il^*J, «g$tt4 7%^^ij, ft*$tfJ{C#e>*l 
5l^ti^ft0^-fX^7 0% (4 0 0 — 8 0 0 n m¥*&) ISi:^ofc„ 
[0 0 7 4] 

a) 
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<^t. mte&mtmmt. ltm^s i o 2 mzm&vfc. x^xumits 2 

0°C, 5mo l%©i/7>^l:^ii^ttt0. 6 L/^, WlMJS ^Mfc 
3L/i)tlt„ § £>tCi(Z)M£ 5 4 0°ClCMU HF^ 

, ; -)izm%ttvxm2<Dm<ty>)mv$>z>F k-^s no 2 ^^^u^ 
0 ra&ttiStt&e>;frc&4 5°c&c#im&u Mt#*£ 1 2 L/$-W£&hT*mffi. 

_t{C#i£U£ 0 £ £ 1 0 0°ClZMMVt=.7kZ 9 0 g/3\ HF^^3L/M 
^tCBfc^tftf ££&iDfrC#)3 0°CfCMb£* # J -JllzmmXXZ; 0. 

[0 0 7 5] 

mmmamehBW;* s em. AFMia'ji^it. s emu^c^s^, ^ 

ZnmikmMT'Zb&F K-^S n0 2 Kiiilt^ot^U. FF-^SnO 
2 J^tC J; £ #^ 1 0 0%^ofeo SEM, A FMgOglC J: 

0jgP©ffi$H a liO. 4-0. 6/*m, -5 Oj§PK^rai55W a it 0 ~ 

0. 4 jam, lU3<Dm^&D a \t 1 . 0-1. 5 Aim. BS^f & [li^tf) hf V * 
P a & 0. 3-1. 2/tm, S«±^0jBP©]H,& U ^ C3tf)i£Iig|5£^-fr) *T 
O^£»0. 8-1. O^mT-feofcc FK-^Sn0 2 i«}t ^ 

^ no&m&M&zmLT&v. -e©tag[5©ffi$H b tto. i~o. 2^, o 

TOtf>t?>y^P b &0 . 1—0. 2^111. Mtf>/M#D b ttO. 2 — 0. 3 ^ 
m-e&U, H b /j£M#D b &0 . 7 3tfeot $ <b tC, ^-T€> 

M^Tj&KJcU, i/-hSj5ittl OQ/D, A^X^it 65% (400-60 
0 nmTO , 30% (600 — 800 n m^i^j) il^«b^>tl, S?K*6tCJ:S 5 
5 0 nm&C£tt£3giig5pHi8 7%T?&ofc. 
$2©Sjffci|Dlt^SF K-^S n0 2 K*©7yj|te#*fc***^«lS& 

F#*, ^;-^«IWF K-^S nO z K&Jg/fcLfc. # 

F F-ys n0 2 tt&M»&fm*S*'t» ,, C»#Ufctk ^^nvh^7^- 
tCj: U^S^^f Lfei:^5, 7 7iMittSn0 2 fC#fLT0. 0 5 m o 1 % 



ffiaE^ 2002-3075528 
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T*&ofco m+mmZfc-Kfftg: ( v a n der Pauwg) 

i»l5£tCJ: CIS, 1. 5 X 1 O 20 c m~ 3 -efeo^ 0 FK-ySn 

[0 0 7 6] 

(2) mmmz 

0 0ri:i||bfe*5:3 0g/^ &ffc*iSt;tf X & 1 . 0 L/#-««tCPfc£tf 

no 2 mitmmmt&^T&v. f k-^s no 2 mz&&if?xmi&&m 

©«I$(±10 0%^ofe. SEM, AFMl^iSt, OjgPtfm£ H a 0 
. 8-1. 2^m, SlUa$ra<&l8IPgW a «0~0 . 6/ttm, 0jSPCD|£®@ 

D a lil. 2~1. 8 B5^-r€>lJUg[5r4(Z)b: 0 ^^P a «0 . 6-2. 0 fi m 

» S«±^e>lllSP©lSj#, U * CKB&fflS ^TfCDlffSttl. 4-1. 8 fi 

m-eftofej FK-^Sn0 2 lOillt ^ * P (D&mnW&Zm bT 

33 *K ^<£>M<Z)^£ H b liO . 1-0. 2 jam, CrfiPRKZ) tfy ^ P b l± 0 . 1 

— 0. 2 Gas<Z)j£®&D b ttO. 2-0. 3,etniT*&tb t&3B£>«£H b 
/iItD b ij:0. 73T*&ofco txEt^IS^fCj: S/- h»t 
& 1 1Q/D, /\>f XSfSti 82% (400 — 600n m^i^) , 6 2 % ( 6 0 0 

— 8 0 0 nmTO) £&&>*>tl. SSKSstC J; £ 5 5 0 n mlZ&Vf 2>Mj&mt 8 6 

toffee 

2000 o*&. f$35o omvm^tir^mmm(DmBm^m-t n^-mum^ 
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$3 5 0 0feT*mznr~mmm<DW&j&yt*7x?<Dm*mmm^nT*$>2> o m 

[0 0 7 7] 

ifl»JffiU *f IfiJ-T £ 2 SIC S$ 3 c m©->iif©«i$:Siri8Elf^3 c mi:^ 

^^X^li^^Sft (0-&i^mSgU3 4 0 0) £M^T 

M^bfco ltjSMH»4 0 0~8 0 0nm, IS^tt 1 0 nmi:Lfc 0 £ 
IC&ttS^ig^fcT d U) i:t5 0 ^Ctei 1 5 0 mm ^ (0i^fS:if 

Hz (1) = (Tt (1) -Td U)) X10 0/T t U) (%) 
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